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Abstract
This study uses a quantitative approach to estimate the empirical results of COVID-19, stringency
index, and vaccination rates on the stock returns of Bahrain, Egypt, Morocco, Oman, Qatar, Saudi
Arabia, Tunisia, and UAE. Additionally, the researcher included firm-specific variables such as
liquidity and leverage, total capital, employees, and date of incorporation. Total capital and
employees were used as proxies for company size and for whether the firm is capital intensive or
not, while date of incorporation was used as a proxy for company age. Additionally, the researcher
created interaction strings between COVID-19 cases and stringency index, COVID-19 cases and
vaccines, COVID-19 deaths and stringency index, and COVID-19 deaths and vaccines. To test
whether these variables affect the stock returns, the researcher ran a Hausmann test to determine
whether a fixed effect method or a random effect method is more appropriate to the panel data.
The P-value was significant, and hence the researcher used a fixed-effect method. Moreover, the
researcher used a Chow test to test whether a structural change existed pre-COVID versus during
COVID-19, and the p-value was significant, and hence the researcher concluded the existence of
a structural change. The results of the study indicate that COVID-19 cases and stringency index
negatively affect the stock returns of listed firms in the MENA region. Moreover, vaccination rates
positively affect stock returns by a higher magnitude than that of COVID-19 cases or stringency
index. Firm-specific variables such as liquidity, leverage, total capital, total employees, and date
of incorporation play a role in the returns of listed firms in the MENA region when the returns are
regressed on the number of COVID-19 reported cases. Furthermore, COVID-19 had a negative
effect on stock returns of firms operating in the financial services, energy, power and utilities,
tourism, healthcare and pharmaceuticals, chemicals, multi-utilities, logistics, construction and
machinery, textiles, apparel and luxury goods, and insurance industries. Furthermore, government
policies were able to countereffect the negative effect of COVID-19 deaths on stock returns for
each of the 10 industries. The COVID-19 effect on the stock returns was greater than the
government policies effect on stock returns for Morocco, Oman, Qatar, Saudi Arabia, and UAE at
different significance levels. Vaccination rates have a positive effect on stock returns with a
magnitude higher than the coefficients of COVID-19 cases or stringency index. The string variable
between COVID-19 cases and vaccination rates is positive, implying that the positive effect of
vaccination rates on the stock returns was able to countereffect the negative effect of COVID-19
cases on stock returns.

Keywords: Stock Market, COVID-19, Government, Vaccination, Stringency.
Section 1: Introduction
The first identified case of COVID-19 in the world was in Wuhan, China in December
2019. A month later, the World Health Organization (WHO) declared the Public Health
Emergency Concern to the virus, and in March, WHO declared COVID-19 a pandemic after
spreading to most parts of the globe, including the MENA region. The first reported case of
COVID-19 in the MENA region was in the United Arab Emirates (UAE) on the 29th of January
2020, followed by Egypt on the 14th of February 2020, then Bahrain and Oman, followed by Qatar,
then Morocco, Saudi, and Tunisia on the 2nd of March 2020. No one at that time knew what this
novel virus was, and conspiracy theories began to rise, such as this virus is manmade to decrease
the population and/or to sell the vaccines; 5G technology spreads COVID-19; herd immunity will
protect the world. To control the spread of the virus, governments had imposed lockdowns and
travel bans. It was the first time to see airlines parking their planes and to see cities such as Paris
and Rome empty and being described as ghost towns. During the first wave of COVID-19 was
whether we should let people go to their jobs and die from the virus? Alternatively, should we lock
down the whole city and let people die from hunger because employers cannot compensate their
employees during lockdowns. A compromise had to be reached, an in many cases, companies all
over the world shifted to remote working to maintain their businesses, had two or three shifts in
factories to reduce congestion, or had to let go of some of their employees because they could no
longer afford to pay their salaries as what happened with many employees in the airline and
hospitality industry.
The researcher is interested in studying the effect of COVID-19 on the listed firms in the
MENA region, specifically Bahrain, Egypt, Morocco, Oman, Qatar, Saudi Arabia, Tunisia, and
the UAE. The researcher chose the MENA region precisely for five reasons: firstly, to test whether
the industries that got severely affected by COVID-19 in the developed countries of the West are
the same industries that got affected in the MENA region. Secondly, after reading on the energy
sector and how it got adversely affected by the lockdown restrictions and halting of operations, the
researcher is interested in studying the spread of COVID-19 on rentier states in the MENA region
whereby oil and gas contribute significantly to their economies. Thirdly, to contribute to the notso-much literature on the impact of COVID-19 on the MENA region because it is always
challenging to base research on emerging markets because of the problem of missing observations.

However, either way, the researcher took the challenge to see if results could be reached. Fourthly,
the researcher is interested in testing whether the government's lockdown restrictions affect the
stock market. Lastly, since the MENA region comprises developing countries, the researcher
expects their vaccination rates to be low because not all the countries in the MENA region could
afford to provide vaccines to their whole population. Hence, it is interesting to see if vaccinating
the MENA population would cause their economies to recover if, at all, the researcher was able to
find in the first place that their economies were affected by the spread of COVID-19.
The fixed-effect model was used to capture the effect of COVID-19 on corporate
performance, whereby the proxy for corporate performance is stock returns. The model is based
on quarterly data, whereby the independent variable is the number of new cases of COVID-19 in
the eight countries mentioned above, and for robustness, the cumulative deaths of COVID-19 will
be used as well. To test for the effect of government policies on controlling the virus through
lockdown restrictions and travel bans, the researcher will use the stringency index as a proxy for
government intervention. To test whether vaccinations play a role in the recovery of corporates,
the researcher will use the percentage of the population vaccinated for each of the eight countries
in the MENA region. To determine whether the governments' policies were effective to
countereffect the harmful effects of COVID-19 and COVID-19 deaths, an interaction string
variable is created, multiplying the COVID-19 or COVID-19 deaths string by the stringency index.
Additionally, firm-specific indicators such as liquidity, leverage, total capital, number of
employees, and year founded will be used to act as control variables. The data are extracted from
Refinitiv Eikon, Refinitiv DataStream, and S&P Capital I.Q. Since the data are panel, the most
appropriate econometric method is the fixed-effect model after running the Hausmann and Chow
tests. The Chow test demonstrated a structural change pre-COVID-19 and during COVID-19.
The results of the study indicate that COVID-19 cases and government policies such as
lockdown travel bans school closures which are referred to as stringency index, negatively affect
the stock returns of listed firms in the MENA region. Moreover, vaccination rates positively affect
stock returns by a higher magnitude than COVID-19 cases or stringency index.
Firm-specific variables such as liquidity, leverage, total capital, total employees, and date
of incorporation played a role in the returns of listed firms in the MENA region when the author
regressed the returns on the number of COVID-19 reported cases.

. Furthermore, COVID-19 hurt stock returns of firms operating in the financial services,
energy, power and utilities, tourism, healthcare and pharmaceuticals, chemicals, multi-utilities,
logistics, construction and machinery, textiles, apparel, and luxury goods, and insurance industries.
Furthermore, government policies could countereffect the negative effect of COVID-19 deaths on
stock returns for each of the ten industries. However, COVID-19 did not significantly affect firms
in the food and beverage industry, I.T. and telecommunication, infrastructure, metals and mining,
and real estate industry.
As for the country's analyses, the COVID-19 effect on the stock returns was more
significant than the government policies' effect on stock returns for Morocco, Oman, Qatar, Saudi
Arabia, and UAE at different significance levels. Furthermore, the governments' policies for these
five countries and Egypt could countereffect the negative effect of COVID-19 deaths on stock
returns.
The study's originality extends the empirical testing of many of the researchers included in
the literature review, which is found in section two of this paper. Section three of the paper covers
the data and descriptive statistics of the study; sections four, five, six, and seven covers the
methodology, empirical results, conclusion, and policy recommendations, respectively. Finally,
section eight includes the references.
Section 2: Literature Review
Just like COVID-19 is contagious, markets exhibit contagion as well. (Akhtaruzzaman et
al., 2020) examined how financial contagion during COVID-19 occurred between the listed
companies of China and the Group of Seven (G7) countries and found a correlation between their
stock returns, especially for financial firms. Moreover, (Lin and Okorie, 2021) found a short-term
contagion among the stock markets as a result of COVID-19. On the other hand, (Bheenick et al,
2021) found that contagion is lower for countries that experienced deaths caused by SARS disease
in 2003 because current investors were aware of the risks from past experiences.
2.1 The impact of government policies on the stock market
(Matar, et al, 2018) studied the effect of macroeconomic variables on listed firms in Jordan
and found that they significantly affect firms' performance. Hence, it was interesting to study how
government policies affected the stock market during the outbreak of COVID-19. (Scherf, et al,

2021) studied the effect of government policies to combat COVID-19 on the overall market
performance. The authors found that only when Italy's total cases of COVID-19 began to surge
did the stock market returns begin to fall. Furthemore, the authors were able to test the
governments' reactions to the spread of COVID-19 and found that strict lockdown restrictions led
to negative stock market returns. Similarly, (Bannigidadmath, et al, 2021) investigated government
policies on 25 countries. Although markets of the 25 countries being examined responded
differently to the government policies imposed, most government responses negatively affected
the stock market returns, reaching the same conclusion as (Scherf, et al, 2021). However, (Sami,
2021) found that the strict policy measures that France adopted positively affected the stock market
returns.
(Mazur, et al, 2021) studied the performance of the United States stock market during its
crash in March 2020 which was attributed to the government's strict measures to combat COVID19, causing a crash of the Dow Jones Industrial. The authors found that almost 90 percent of the
stocks exhibited negative returns (Mazur, et al, 2021). (Sami, 2021) suggests that French firms
develop crisis management systems, and the government uses its monetary policy and adopts strict
measures to save listed firms. While this may seem as a viable policy recommendation to France,
it could not be generalized to other countries over the world because governments' monetary
policies are not always able to control crises and sometimes can worsen the situation as described
by (Scherf, et al, 2021), (Bannigidadmath, et al, 2021) and (Mazur, et al, 2021).
2.2 News and stock market volatility
In a study conducted by (Narayan and Bannigidadmath, 2017), positive or negative news
affect Islamic or non-Islamic stock returns; and according to (Birz and Lott Jr, 2011) news about
GDP and unemployment rates affect the stock returns. Hence, it was interesting to know what
researchers of this decade would say about health news and media coverage. (Baek, 2020), (Salisu
and Vo, 2020) and (Haroon and Rizvi, 2020) found that information about COVID-19 significantly
affects the stock market performance. (Scherf, et al, 2021), on the other hand, found that new cases
do not affect the returns, contradicting (Al-Awadhi, et al, 2020) and (Xu, 2021) who found that
growth in new cases negatively affected the stock market returns. (Scherf, et al, 2021) contradicts
(Alber, 2020), whereby the latter suggests that volatility in the stock market returns is attributed to

the volatility of COVID-19 cases. (Scherf, et al, 2021) also contradicts (Arafa and Alber, 2020)
who showed that COVID-19 cases and deaths contribute to the negative returns of the stock
market.
2.3 The impact of COVID-19 on the industries
2.3.1 Financial and financial technology sectors
(Feyen, et al, 2021) explained the policy measures adopted by the financial sector during
the pandemic in developing countries. Using regressions, the authors were able to conclude that
policymakers in richer countries were more responsive by implementing more policies (Feyen, et
al, 2021). (Kunt, et al, 2021) were able to find that policies supporting liquidity and assisting
borrowing relieved some of the adverse effects of the coronavirus. The empirical results indicated
that the effect of COVID-19 was larger on banks than on corporates and non-bank financial
institutions because banks were expected to absorb some of the shock; consequently, larger banks
and publicly owned banks had lower stock returns because of their role in providing credit to
corporates and households (Kunt, et al, 2021).
(Alber and Dabour, 2020) examined the opportunities of expansion for the financial
technology (Fintech) industry during COVID-19 using 10 countries. People's use of mobile
applications to manage their cash increased because of quarantine and social distancing measures.
Although the authors suggested that social distancing may affect Fintech, it seems logical because
people who feared contracting the virus would prefer online banking to visiting a branch for trivial
matters that could be solved from a mobile application.
2.3.2 Energy and power sector
(Shen, et al, 2021) studied how COVID-19 increased the liabilities of the firms in the
energy and power industry in China. (Shen, et al, 2021) and (Fu and Shen, 2021) said that the
energy industry has a lot of fixed costs because they own a lot of non-current assets. Hence, firms
in the energy and power industry had to depend on external financing, thereby increasing their
liabilities. The findings of the study confirmed that COVID-19 increased the level of debt for the
underperforming firms in the energy and power industry (Shen, et al, 2021). Moreover, (Fu and
Shen, 2021) found that COVID-19 negatively affected the performance of firms operating in the

energy sector in China. However, during the stock market crash in the U.S. in March 2020, natural
gas earned positive returns because it is a byproduct that is extracted concurrently with the
extraction of oil; therefore, when the oil prices declined sharply, the crude producers reduced their
extraction of oil and consequently of natural gas and thus raising the price of natural gas (Mazur,
et al, 2021). As for France, (Sami, 2021) found that firms in the energy and industrial sectors
exhibited negative returns and were the most affected by the pandemic.
2.3.3 Healthcare and pharmaceutical sectors
According to (Ayati, et al, 2020), although COVID-19 may be an advantage for the firms
in the pharmaceutical industry to provide medicine, vaccines and ventilators, there are short-term
implications such as supply shortages, impulsive buying and change in regulations. Long-term
impacts, however, include delayed approvals for medications that are non-COVID-19 related, in
addition to the overall pharmaceutical industry slowdown (Ayati, et al, 2020). While (Sami, 2021)
concluded that firms in the healthcare industry in France were one of the most adversely affected
by the outbreak of COVID-19, (Mazur, et al, 2021) found that firms operating in the healthcare
sector exhibited positive returns during the stock market crash of the U.S. in March 2020.
2.3.4 Hospitality and tourism sectors
(Wu, et al, 2021) found that firms in the tourism sector had negative returns during COVID19 outbreak in China. This study goes hand in hand with (Lee, et al, 2020) who found that the
outbreak of COVID-19 in China led to a rise in the exchange rates and a decline in stock returns
for firms operating in the hospitality industry. Due to the global spread of the virus and the financial
contagion explained by (Akhtaruzzaman, et al, 2020) and (Lin and Okorie, 2021), (Huang, et al,
2020) found that is a correlation between the new COVID-19 cases and the number of people who
become unemployed in the hospitality sector across the U.S. (Mazur, et al, 2021) also found a large
decline in the stock returns of firms in the hospitality industry during the U.S. stock market crash
in March 2020. (Carter, et al, 2020) studied firms in the hospitality industry and found that firms
with higher leverage or lower cash reserves exhibited large negative returns during the outbreak
of COVID-19.

2.3.5 Other sectors
(Sami, 2021) found that the services industry was not affected by COVID-19, although
(Ceylan, et al, 2020) suggested supporting services and retail sectors to ensure the unemployment
rate does not surge. Moreover, (Mazur, et al, 2021) found that food services and software and
technology industries performed well during the U.S. stock market crash in March 2020. As for
Egypt, although the government stepped in to boost the economy by executing infrastructure
projects, (Elnaggar and Elhegazy, 2021), stated that the construction industry was negatively
affected by COVID-19.
2.4 Access and distribution to COVID-19 vaccine
A well-known relationship between health and economics is explained by (Rodrigues and
Plotkin, 2020), whereby economic growth enhances investments in healthcare, and thus healthy
individuals drive economic growth. (Ghosh, 2021) and (Lomazzi, et al, 2020) argue that there is
some sort of vaccine inequality whereby richer countries had more access to COVID-19 vaccines
and protected their patents rights. (Abecassis, 2021) proposes the share of COVID-19 vaccines
across the globe in which trade barriers are lifted and mass production is enabled. (Sharma, et al,
2020) reviewed the kinds of COVID-19 vaccines and how they usually take up to 10 years to be
developed; however, in just a year COVID-19 vaccines were out to the public, causing the public
to be hesitant. (Ludwick, 2021) looks at vaccines' accessibility from a different perspective,
whereby vaccines' accessibility is through availability and the spreading of public awareness on
the benefits, risks, and procedures of obtaining the vaccine.
This study extends the literature provided above by testing five hypotheses. The first null
hypothesis is that COVID-19 cases do not affect the stock returns in the MENA region. Second,
vaccination rates do not affect the stock returns of firms in the MENA region. Third, firm-specific
variables such as liquidity, leverage, size, and age of the firms do not play a role in the response
of stock returns to COVID-19 cases. Fourth, COVID-19 related variables do not affect any of the
industries in each of the eight countries in the MENA region. Fifth, government intervention to
control the virus does not countereffect the negative effects of COVID-19 cases or COVID-19
deaths on the stock returns in the MENA region. Noteworthy, this study is the first to test for the
effect of vaccination rates on the stock returns in the MENA region.

Section 3: Data and Descriptive Statistics
3.1 Sampling technique
This study is based on panel data of listed firms in the MENA region, specifically Bahrain,
Egypt, Morocco, Oman, Qatar, Saudi Arabia, Tunisia, and UAE. These eight countries were
chosen for convenience, and the researcher excluded countries with conflict such as Lebanon,
Palestine, Yemen, Libya, Iran, and Sudan. For the sake of time, Kuwait and Jordan were not
included but were assumed that they are not so different from the eight countries in the sample.
The sample consists of 43 publicly traded companies in Bahrain, 193 publicly traded companies
in Egypt, 75 publicly traded companies in Morocco, 114 publicly traded companies in Oman, 48
publicly traded companies in Qatar, 214 publicly traded companies in Saudi Arabia, 85 publicly
traded companies in Tunisia, and 138 publicly traded companies in UAE.
Table 1: Frequency table of listed firms in the MENA region

The data are compiled on a quarter basis from the first quarter (Q1) of 2006 until the second
quarter (Q2) of 2021. The reason the researcher gathered data pre-COVID is to test whether there
has been a structural change between the period before COVID-19 and the period of COVID-19.
The reason the researcher went far back in time to 2006 is that if the researcher had chosen the
data from 2007-2009, it would be capturing the effect of the global financial crisis. And, if the
researcher had chosen the data from 2010-2012, it would be capturing the effect of the Arab Spring.

Moreover, if the researcher had chosen 2013-2017, it is more like the recovery period from the
Arab Spring in which there were terrorism incidents and the famous devaluation of the Egyptian
Pound. Hence, the researcher chose the starting date of my panel data to be Q1 2006 when there
were no abnormal shocks in the region. The data are compiled quarterly because not all companies
report their monthly financials, and if the data was chosen on an annual basis, it would not be
accurately capturing the effect of COVID-19 because COVID-19 occurred a year and a half ago.
The first step to collect the firm-level data was through Refinitiv Eikon in which the
researcher searched on the software for screener and chose public companies of the eight countries
the researcher is studying and extracted each firm's respective ISIN code and industry. A firm's
ISIN code is a unique code that is used on Refinitiv DataStream which is an add-in on Excel that
can be used to extract data for this specific company. Thus, the researcher selected all ISIN codes
on excel and extracted firm-specific data for all the publicly traded companies of the eight
countries in the MENA region through Refinitiv DataStream. For the data reported in currency
unit, the researcher converted their local currency unit to United States Dollar (USD) by choosing
USD currency on Refinitiv DataStream. The reason the researcher unified the currency is to get
an accurate comparison among firms operating in different industries and different countries. It is
worth mentioning that there were two control variables that were searched for on Refinitiv
DataStream and were not found which are the year founded and latest total number of employees
for each publicly traded company in the eight countries. The researcher was able to find them from
S&P Capital I.Q. by searching for publicly traded companies in these eight countries and choosing
year founded and latest total number of employees and manually filling the dataset of these figures
for each corresponding company.
For data cleaning purposes, the researcher grouped similar industries to fall under same
category. As previously mentioned, these industries are extracted along with the ISIN code for all
publicly traded companies. Since the researcher is covering eight countries with hundreds of
publicly traded companies, there were 64 industries. After combining the like terms, the researcher
narrowed the industries down to 15. For example, before the narrowing down, there was an
industry named "consumer finance", another one called "diversified financial services", and
"capital markets" and "banks", "thrifts and mortgage finance", the researcher grouped them all
under "Financial Services". For further clarification, the researcher grouped "Hotels, Restaurants

and Leisure", "Entertainment" and "Airlines" sectors to fall under one category which is
"Tourism". The researcher did the same for the remaining 15 industries as to have the most general
sectors to be able to incorporate them in the model as efficiently and accurately as possible. The
table below shows the narrowed down industries.
Table 2: Sectors

3.2 Data
3.2.1 Independent variables
This study aims to capture the effect of COVID-19 on corporate performance. The
independent variable is new COVID-19 reported cases in each of the eight countries from Refinitiv
Eikon source. The data is reported daily from the first day that there was a reported case in each
of the eight countries. The first reported case of COVID-19 in the MENA region was in the United
Arab Emirates (UAE) on the 29th of January 2020 followed by Egypt on the 14th of February 2020
then Bahrain and Oman, followed by Qatar, then Morocco, Saudi and Tunisia on 2nd of March

2020. The data ends for each country on the day before the researcher extracted the data; however,
for the sake of the sample of the study, the researcher took 30th of June 2021 as the last reported
day of new COVID-19 cases. The researcher transformed the data from daily to quarterly by
adding the new cases from the starting date of each quarter until the ending date; thus, the sample
includes COVID-19 new cases for Bahrain, Egypt, Morocco, Oman, Qatar, Saudi Arabia, Tunisia,
and UAE from Q1 2020 to Q2 2021 which means six quarters. For robust measures, the researcher
aims to incorporate within the model the cumulative deaths in each of the eight countries. Similar
to new COVID-19 cases, cumulative deaths are reported daily; however, the researcher
transformed it to quarterly data by taking the last day of every quarter as the total of COVID-19
deaths because the data are cumulative. The sample includes cumulative deaths of COVID-19 for
the eight countries from Q1 2020 to Q2 2021.
The controversy on whether the government should intervene in the economy remains
unsolved since Adam Smith had proposed the invisible hand strategy, whereby the market forces
will adjust and reach equilibrium. (Scherf et al, 2021) (Bannigidadmath et al 2021) and (Sami,
2021) studied the impact of strict policy measures on the performance of firms. Thus, the
governments' restrictions and lockdown policies were among the most controversial issues during
the beginning of the spread of COVID-19 in which people were divided between two opinions:
one, the governments should lockdown their countries to control the spread of the virus, and two,
the governments should not intervene as to not depress the world economy. However, most of the
governments were strict as part of controlling the spread of the virus by implementing lockdown,
curfews, school closures, and travel bans. These policies were being measured on a scale from
zero to 100 called stringency index, whereby 100 indicated the strictest. The data on stringency
index is extracted from Refinitiv Eikon. (Sami, 2021) used the stringency index in his research on
French listed firms. In this study, the eight countries varied in terms of how the government was
strict to combat the virus.
The third independent variable included in this study is vaccination rates of the population
for each of the eight countries. It is worth mentioning that this study is the first to include
vaccination rates as an independent variable to measure its effect on corporate performance in the
MENA region. The vaccination rates are reported on a day-by-day basis in a cumulative format.
Similar to the cumulative deaths, the researcher took the last day of each quarter as a representative
of the total population that got vaccinated for each of the eight countries. Since the eight countries

vary in terms of their affordability and turn for the vaccine, they started at different dates. Most of
the countries began vaccinating their populations during the first quarter of 2021; therefore,
vaccination rates of the populations are available for Q1 2021 and Q2 2021 on Refinitiv Eikon.
In summary, this study aims to measure the effects of three COVID-19-related independent
variables on corporate performance. These variables are new COVID-19 cases, stringency index
which indicates the strictness of each government to control the spread of COVID-19, and finally
the vaccination rates for each of the eight countries. For robust measures, COVID-19 cumulative
deaths are included.
Table 3: Summary of independent variables

3.2.2 Dependent variable
The study aims to capture the effect of new COVID-19 reported cases, governments'
stringency indices, and vaccination rates on the corporate performance of publicly traded
companies in the eight countries described above which are Bahrain, Egypt, Morocco, Oman,
Qatar, Saudi Arabia, Tunisia, and UAE. To measure corporate performance, the researcher will
use stock returns as a proxy variable.
Stock returns were extracted from Refinitiv DataStream as stock prices for each publicly
traded company in the eight countries. Then, generated the returns of the stock prices using the
"#$%& '()%* +# #),* #

formula "#$%& '()%* +# #),* #-. − 1. The researcher chose to include data on stock returns from Q4
2006 to Q2 2021 as to have an accurate representation of what happened prior to the global
financial crisis and Arab Spring until the third wave of COVID-19. The researcher chose to extract
stock price quarterly for the sake of using the control variables described in section 3.2.3 because
these control variables were mainly reported on a quarter basis. The researcher chose to measure
stock returns as a proxy for corporate performance because most of the literature in section 2 used
stock returns as their dependent variable to describe how were the companies and industries
affected by the outbreak of COVID-19. Also, stock returns reflect the performance of the largest

firms driving the economy. Thus, they give an overview on how good or bad the economy is in
terms of investments and profitability during health and economic shocks such as COVID-19.
Table 4: Stock returns

In summary, this study aims to measure the effects of new COVID-19 cases, government
policy measures, and vaccination rates on stock returns.
3.2.3 Control variables
To avoid a collinearity problem between the error term and the dependent and independent
variables, the researcher decided to incorporate control variables such as liquidity, leverage, total
capital, date of incorporation and number of employees. The researcher aims to use these variables
in a percentile regression to test for the effect of the independent variables on the stock returns
using the 25th and 75th percentiles.
The researcher included the liquidity ratio by computing it manually through the current
/0((*1# +""*#"

ratio equation /0((*1# 2)+3)2)#)*". The components of the current ratio were obtained from Refinitiv
DataStream from Q1 2006 to Q4 2020 with some exceptions in some cases where companies
reported their financials for Q1 2021. This liquidity ratio is used to determine the ability of a firm
to pay its short-term obligations that are due within a year. The researcher chose this variable as a
control variable by assuming that since there is a large sample with different publicly traded
companies in eight different countries there must be differences in liquidity across industries (Sami
& Abdallah, 2020a,b). Hence, the researcher wanted to capture the differences in liquidity and
how they will affect stock returns during the pandemic.
Also, the researcher downloaded financial leverage ratio which is automatically calculated
by Refinitiv DataStream. I collected the data from Q1 2006 to Q4 2020 with some exceptions in
some cases where the companies reported their financials for Q1 2021. The reason the researcher
chose to include financial leverage ratio is to give an overview of each of the companies in terms

of risk and ability to pay their financial obligations. The researcher aims to study how industries
with different debt levels responded to COVID-19 in their performance.
Moreover, the researcher downloaded total capital to give an insight on the dollar amount
of total capital that companies own. The researcher collected the data from Refinitiv DataStream
in a time frame from Q4 2006 to Q2 2021. Then, the researcher downloaded latest number of
employees from S&P Capital I.Q. for each publicly traded company in each of the eight countries.
This variable is important in the stock market literature to control for the firm size .Both total
capital and total employees will be used as proxies for company size (Sami & Eldomiaty, 2020;
Sami et al., 2020; Sami & Abdallah, 2021). However, they cannot be used together in the same
model because there is a high correlation between them which is shown in section 4.1.1.
Moreover, the researcher downloaded the date of incorporation variable for each of the
firms from S&P Capital I.Q. This variable on S&P Capital I.Q. is referred to as year founded, and
it indicates the year that the corporation was founded. This variable is important to differentiate
the effect of COVID-19 on corporate performance with regards to old firms versus new firms using
percentiles. This variable will proxy the firm's age.
In summary, this study aims to measure the effects of new COVID-19 cases, government
policy measures, and vaccination rates on stock returns. To minimize the significance of the
residual, the study incorporates control variables such as liquidity, leverage, total capital,
employees, and date of incorporation.
Table 5: Summary of control variables

3.2.4 Variables transformation
New COVID-19 cases are large and in some cases are in thousands; therefore, the
researcher generated two variables from the new COVID-19 cases variable. The first
transformation is a logarithmic transformation in which I generated the log of the COVID-19 cases
through lncovid19 = ln (COVID19 +1) to remove the skewness of the original data. By using the
logarithmic form of new COVID-19 cases, the researcher expects that the results of this study will
be more valid. The researcher applied the same rule to generate the logarithmic transformation of
COVID-19 cumulative deaths.
Moreover, the second transformation the researcher did to the original new COVID-19
cases variable is a generation of a lag to this variable. The researcher did this transformation to get
rid of the autocorrelation effect which could be existing due to the fact that COVID-19 causes
market disturbances that could be carried on from one quarter to another. The researcher could not
generate the first lag of vaccination rates because there will be no observations found; hence, the
researcher kept vaccination rates without transforming them.
It is known by theory that stock returns are autocorrelated because an event that happened
yesterday could lead to lower or higher stock returns today. Therefore, the researcher generated
the first lag of the stock returns to reduce any autocorrelation effect that could be due to COVID19 shock to the market.
The researcher created four interaction variables: Death*Stringency, COVID*Stringency,
Death*Vaccine and COVID*Vaccine. In the case of Death*Stringency, if the coefficient is
negative, it means that the government policy was not strong enough to countereffect the negative
effect of deaths on stock return. Same applies to COVID*Stringency, if the coefficient is negative,
the government policy could not countereffect the negative effect of the spread of COVID-19 on
stock returns. For the case of vaccinations, the researcher created two interaction variables:
Death*Vaccine and COVID*Vaccine, if their coefficients turn out to be negative, this implies that
the vaccination rate could not countereffect the negative effects of COVID-19 and COVID-19
deaths on stock returns.

Table 6: Summary of all variables
Variable

Source

Definition

Intervals

COVID-19

Refinitiv Eikon

COVID-19 reported cases

Q1 2020 – Q2 2021

Deaths

Refinitiv Eikon

COVID-19 cumulative deaths

Q1 2020 – Q2 2021

Stringency

Refinitiv Eikon

Lockdown, school closures, travel

Q1 2020 – Q2 2021

index

bans, etc. on a scale from 0-100 (i.e.,
100=strictest)

Vaccination

Refinitiv Eikon

Cumulative vaccination rates

Stock returns

Refinitiv

𝑁𝑒𝑤 𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑖𝑐𝑒 − 𝑜𝑙𝑑 𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑖𝑐𝑒 Q4 2006 – Q2 2021
𝑂𝑙𝑑 𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑖𝑐𝑒

DataStream
Liquidity

Refinitiv

(current ratio) DataStream
Leverage

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑎𝑠𝑠𝑒𝑡𝑠
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

Q1 2006 – Q4 2020

𝐷𝑒𝑏𝑡
𝐸𝑞𝑢𝑖𝑡𝑦

Q1 2006 – Q4 2020

Refinitiv
DataStream

Total capital

Q1 2021 – Q2 2021

Refinitiv

Dollar amount of total capital that

DataStream

companies own, proxy for company

Q4 2006 – Q2 2021

size
Employees

S&P Capital

Latest number of employees, proxy

I.Q.

for company size

S&P Capital

Date of incorporation, proxy for

I.Q.

company age

Generated on

First lag of stock returns

Q1 2007 – Q2 2021

First lag of COVID-19 cases

Q2 2020 – Q2 2021

Generated on

Logarithmic transformation of

Q1 2020 – Q2 2021

STATA

COVID-19 cases

Interaction

Generated on

Death*Stringency,

variables

STATA

COVID*Stringency,

Founded
Return lag

Latest

STATA
COVID lag

Generated on
STATA

Log COVID

COVID*Vaccination,
Death*Vaccination

Section 4: Methodology
4.1 Quantitative and empirical methodology
This paper uses a quantitative approach to estimate the empirical results of the effects of
COVID-19, government policy measures and vaccination rates on the corporate performance of
publicly traded companies in the MENA region using stock returns as a proxy variable of
performance. As previously mentioned, the sample covers Bahrain, Egypt, Morocco, Oman, Qatar,
Saudi Arabia, Tunisia, and UAE in a period from Q1 2006 to Q2 2021. Since the data vary across
time and across companies in different countries, the data are panel, and will be estimated using
the most appropriate econometric method to determine the significance and coefficients of the
parameters.
4.2 Tests
4.2.1 Multicollinearity test
The most important step before running the regression is testing for multicollinearity across
the explanatory variables that would be incorporated within the model. This step is essential to
ensure the ceteris paribus or other things being equal assumption is not violated. A fair benchmark
for a correlation between two variables is 0.5, implying that any correlation between one variable
and another that exceeds 0.5 would either let me drop the variable or transform it to keep the ceteris
paribus assumption valid. The main concern is to ensure that the correlation of the three
independent variables: new COVID-19 cases, stringency index and vaccination rates does not
exceed 0.5 to be able to proceed with the model. While this may be odd to find three COVID-19
related indicators that their correlation together does not exceed 0.5, the researcher was lucky to
find the maximum correlation magnitude between new COVID-19 cases and vaccination rates to
be 0.46 which is less than 0.5. However, it was intriguing to find that the sign of correlation
between these two variables is positive. As for new COVID-19 cases and stringency index, their
correlation is -0.06, although the sign of the correlation is negative, its magnitude is immaterial.

Table 7: Multicollinearity test across independent variables

The second step is to ensure that the control variables are not correlated with each other to
be able to incorporate them in the model along with the independent variables. The main control
variables the researcher will be using to run the model are liquidity, leverage, total capital, year
founded, employees and the first lag of stock returns. The results indicate that the control variables
are not highly correlated among each other except for total capital and employees that have a
correlation of 0.5 in magnitude. This correlation implies that the researcher will not use the total
capital and employees in the same model. Either way, the researcher is incorporating total capital
and employees as proxies of company size; hence, instead of including them as a combination, the
researcher will use them separately.
Table 8: Multicollinearity test across control variables

The next step is to test for the collinearity between the independent variables and the
control variables to be able to include them in one model. However, the researcher could not
include the vaccination data to test for collinearity among the rest of the variables because it would
give me missing observations. To get the most accurate results, the researcher specified to test this
correlation during the pandemic. To be able to compare data pre-COVID to data during COVID,
the researcher created a dummy variable where d=1 if there are COVID-19 cases, and 0 otherwise.
This implies that only at Q1 2020 until Q2 2021, the d is equal to 1; prior to Q1 2020, the d is 0.
However, it is worth noting that due to the missing observations, when the researcher include all

these variables in one correlation test, the number of observations decreases. Thus, to not reduce
the observations, the researcher would not run all these variables into one model. Furthermore, for
models that will be run using the interaction variables of the independent variables, the researcher
will ensure not to use them along with their original forms or logarithmic forms as this will cause
multicollinearity among the variables.
Table 9: Correlation

4.2.2 Autocorrelation test
An autocorrelation test is mandatory to ensure that there is no correlation between the error
terms. I conducted the Wooldridge test because it is appropriate to the panel data. The result of the
Wooldridge test is shown in the table below, and the Prob>F is 0.20 indicates that there is no
autocorrelation in the model because its probability is insignificant.
Table 10: Wooldridge test

4.2.3 Hausman test
Since the data of this study are panel, the researcher must use appropriate models to obtain
accurate, unbiased results. Panel data regressions are usually run using random effect or fixed
effect method. However, to determine which method to use, the researcher will use a Hausman
test to help me choose the most fit model for my data. The null hypothesis for the Hausman test is
𝐶𝑂𝑉 (𝑋, 𝜀) = 0 which implies using random effect method. However, if the p-value of the
Hausmann test turns out to be significant, this means that one must reject the null hypothesis and
use a fixed effect method. The technicality of Hausman test on STATA is to first run the model

using fixed effect, then store it; then, run the same model but using a random effect and then store
it. Finally, run the Hausman test on STATA and check the Prob>Chi2 of the test. The Prob>Chi2
of the Hausman test is 0.00, indicating that the probability is significant, and the researcher should
reject the null hypothesis. Thus, the fixed effect method is the most appropriate econometric model
for this panel data.
Table 11: Hausman test results

4.2.4 Chow test
Chow test tests for the structural change between two groups of data mainly by testing
whether the parameters of one group are equal to the parameters of the other. While a Hausman
test can be enough to determine which econometric method to use, a Chow test helps to decide on
whether to use a fixed effect method or a pooled OLS.
There are three steps to conduct the Chow test manually, first step is to run the fixed effect
model and check its sum squared residual (SSE). Then, run the fixed effect model before the
change, meaning prior to COVID-19 when d=0 and observe its sum squared residual (SSE). This
is referred to as group 1. Moreover, group 2 is running the fixed effect model during the change,
meaning during COVID-19 when d=1 and observe its sum squared residual (SSE). The null
hypothesis for the Chow test assumes that the slopes are homogenous in both groups pre-COVID19 and during COVID-19. The econometric model that I want to test its structural change is:
𝑟𝑒𝑡𝑢𝑟𝑛)# = 𝛼 + 𝛽. 𝑟𝑒𝑡𝑢𝑟𝑛),#-. + 𝛽5 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 + 𝛽6 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 + 𝛽7 𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝜀),#

𝐶ℎ𝑜𝑤 𝑡𝑒𝑠𝑡 =

(99:-99:! -99:" )/=
(99:! >99:" )/(1! >1" -5?)

where SSE is the sum squared residual of the pooled model,

SSE1 is the sum squared residual for group one where the dummy variable for covid d=0, SSE2 is
the sum squared residual for group two where dummy variable for covid d=1, J is the number of
the restrictions, in this case they are 5 because I assume that the first lag of stock returns, liquidity,
leverage, total capital and the intercept have different slopes. n1 and n2 are the number of
observations for group 1 and group 2, respectively. Furthermore, K is the number of parameters in
the model that are in this case 5 as well.
Table 12: Pooled OLS regression

The sum squared residual (SSE) of this pooled OLS regression is 3,529,421.15. The number of
observations is 19,264 because there are missing observations. The second step is to run the same
model but not pooled; instead, it would be at d=0, meaning before COVID-19.

Table 13: OLS regression before COVID-19 (at dummy = 0)

The sum squared residual (SSE) of this OLS regression before COVID-19 is 3,410,000.08. The
number of observations is 17,696. The third step is to run the same model but at d=1, meaning
during COVID-19.
Table 14: OLS regression during COVID-19 (at dummy =1)

The sum squared residual (SSE) of this OLS regression during COVID-19 is 104,083.564. The
number of observations 1,568. After obtaining the SSE for each of the three OLS regressions, all
what is left is to plug these SSE findings in the Chow test equation as shown below:

𝐶ℎ𝑜𝑤 𝑡𝑒𝑠𝑡 =

(99:-99:! -99:" )/=
(99:! >99:" )/(1! >1" -5?)

=

(6@5A75...@-67.CCCC.CD.-.C7CD6.@E7)/@
(67.CCCC.CD.>.C7CD6.@E7)/(.FEAE>.@ED-5(@))

= 16.80

This implies that F 16.80 (5, 19254) is very large, and the null hypothesis is rejected because the
F calculated is larger than the F in the table which is 2.21. The Chow test confirmed the structural
change and difference between slopes of total capital, liquidity, leverage and first lag of stock
returns prior to COVID-19 and during COVID-19.
4.3 Econometric model
This study aims to test the effect of new COVID-19 cases, stringency index, and
vaccination rates on the corporate performance of publicly traded companies in eight countries in
the MENA region. The first null hypothesis is that COVID-19 cases do not affect the stock returns
of the eight countries in the MENA region. The second null hypothesis is that government policies
such as lockdown measures to combat COVID-19, referred to as stringency index, do not affect
stock returns of the eight countries in the MENA region. The third hypothesis is that vaccination
rates do not affect stock returns of the eight countries in the MENA region. To test the three
hypotheses, an appropriate econometric method should be applied to run the regressions. The
results of the Hausmann test indicate that the fixed effect method is more appropriate than the
random effect method for my dataset. Moreover, the results of the Chow test indicate that there is
a structural change between pre-COVID-19 and during COVID-19, meaning that a fixed effect
method should be the econometric method to use to run the regressions rather than a pooled OLS
method.
H01 = COVID-19 cases do not affect the stock returns of the eight countries in the MENA region
𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)# = 𝛼) + 𝛽. 𝐶𝑂𝑉𝐼𝐷19),# + 𝜀),#
H02 = Vaccination rates do not affect the stock returns of the eight countries in the MENA region
𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)# = 𝛼) + 𝛽. 𝑉𝑎𝑐𝑐𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒),# + 𝜀),#
H03 = Liquidity, leverage, company size and company age do not affect the response of stock
returns to COVID-19 in the eight countries in the MENA region
𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)# = 𝛼) + 𝛽. 𝐶𝑂𝑉𝐼𝐷19),# + 𝜀),#
à using if statements for to control for firm-specific variables
H04 = COVID-19, Death*Stringency do not affect any of the industries in the eight countries in
the MENA region

𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)# = 𝛼) + 𝛽. 𝐶𝑂𝑉𝐼𝐷19),# + 𝛽5 𝐷𝑒𝑎𝑡ℎ ∗ 𝑆𝑡𝑟𝑖𝑛𝑔𝑒𝑛𝑐𝑦),# + 𝛽6 𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)#-. +
𝜀),#
à using if statements for to control for industries
H05 = interaction strings between COVID-19 and stringency index and COVID-19 deaths and
stringency index do not countereffect the negative effect of COVID-19 or COVID-19 deaths in
each of the eight countries in the MENA region
𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)# = 𝛼)# + 𝛽. 𝐶𝑂𝑉𝐼𝐷 ∗ 𝑆𝑡𝑟𝑖𝑛𝑔𝑒𝑛𝑐𝑦 + 𝛽5 𝐷𝑒𝑎𝑡ℎ ∗ 𝑆𝑡𝑟𝑖𝑛𝑔𝑒𝑛𝑐𝑦 +
𝛽6 𝑆𝑡𝑜𝑐𝑘 𝑟𝑒𝑡𝑢𝑟𝑛)#-. + 𝜀),#
à using if statements for to control for different countries
Liquidity, leverage, total capital, employees, date of incorporation, and first lag of stock
returns will be used as control variables. The researcher will divide the companies based on their
liquidity and leverage ratios and run the regressions accordingly. Moreover, the researcher will
run the regressions based on total capital and employees that I have chosen to represent the firm
size. Furthermore, the researcher will use the date of incorporation to test for different responses
of firms based on their age. The regressions will also be run by sector to determine the effects of
COVID-19, stringency index, and vaccination rates on the stock returns of companies operating in
the same industry. Finally, the regressions will be run by country to determine whether government
policies were able to countereffect the results negative results of COVID-19 cases and deaths on
the stock market.
4.4 Expected signs
Based on the literature, the researcher expects that COVID-19 cases and deaths and
stringency index will have a negative effect on stock returns. The researcher expects that large and
old corporations would be resilient to the pandemic shock in a sense that they are not as adversely
affected as the new, smaller corporations. Furthermore, the researcher expects that firms with low
liquidity and high leverage would be more adversely affected by COVID-19 than firms with high
liquidity and low leverage. There is no relevant literature on the vaccination rates, and hence this
study is original and the expectations on the effects of vaccinations are solely built on the
researcher's assumptions which are that vaccination rates tend to have a positive effect on the stock
returns, and this is because people were promised that getting vaccinated will get life back to
normal.

Similar to (Kunt et al, 2021) 's finding, the researcher expects that firms operating in the
financial services industry will have negative returns and that is because many of the publicly
traded banks in the stock market are large banks that have a role in absorbing the shock by
providing credit. Similarly, the researcher expects that insurance companies would be negatively
affected as well because they bear the responsibility to cover the expenses of their clients who get
hospitalized because of the virus. Moreover, the researcher expects that firms in the energy sector
will have negative returns as well and that is due to their fixed costs as explained by (Fu and Shen
et al, 2021). Also, the researcher expects that firms operating in the healthcare and pharmaceutical
industry would have negative returns. Furthermore, the researcher expects that firms in the tourism
industry would be largely affected by the spread of COVID-19 and that is due to travel bans and
lockdown measures that were responses to the surge in COVID-19 cases. For the real estate, the
overall market performance is not booming, so the researcher expects negative returns. As for
telecommunication and I.T., the researcher expects positive returns due to the shift to remote
working which required internet packages and special software. The researcher expects chemicals,
construction and machinery, food and beverage, infrastructure, metals and mining, logistics, and
textiles to remain have negative returns due to the spread of COVID-19; however, these returns
would not be as affected as large as firms operating in the energy, financial services, insurance, or
tourism sectors.
Table 15: Expected signs for each industry
Industry

Expected sign

Chemicals

Not affected

Construction & machinery

Not affected

Energy and power

Negative

Financial services

Negative

Food and beverage

Not affected

Healthcare & pharmaceuticals

Negative

Infrastructure

Not affected

Insurance

Negative

Logistics

Not affected

Metals & mining

Not affected

Real estate

Negative

Telecommunication & IT

Positive

Textiles, apparel & clothing

Not affected

Tourism

Negative

Section 5: Empirical results
This section includes the empirical findings along with their interpretation. Firstly, the
researcher begins by running single regressions to find the effect of each independent variable
separately on the dependent variable. Then, the researcher takes a further step by running a
multiple regression including all my independent variables simultaneously. In section 5.2 to 5.4,
the researcher runs the regression but control for firm-specific variables such as liquidity, leverage,
company size, and age of the firm. Section 5.5 demonstrates the results of the regression model on
each industry separately from the 15 industries of Table 2. Moreover, section 5.6 shows the results
of the regression model on each country separately.
5.1 Regressions of COVID-19 related variables on stock returns
The first column regression of table 26 studies the effect of the COVID-19 cases and
stringency index simultaneously. Both variables are significant at 1 percent. The results indicate
that as the new COVID-19 reported cases increase by 1 individual, stock returns fall by
approximately 0.001. Furthermore, as the government become stricter, the returns fall by
approximately 0.026.
Column 2 studies the effect of the logarithmic form of COVID-19, stringency index and
vaccination rates. Even with the introduction of vaccines to the model, the increase in COVID-19
cases by 1 percent tends to let returns fall by 2.246 at 1 percent significance level. As for the
stringency index, it still has a negative effect on stock returns by approximately 0.039. Vaccination
rates remain to have a positive effect on stock returns at a 1 percent significance level; however,
in this model, the magnitude of recovery rose to 7.218 percent. After including the vaccination
rates, the R-squared increase from 0.004 to 0.038 which is still very low because no other firmspecific variables were introduced in this model because of the missing observations.

Table 16: Effect of COVID-19, stringency index and vaccination rates on stock returns
(1)
return

(2)
return

-0.026***
(0.009)

-2.246***
(0.661)
-0.039*
(0.023)
7.218***
(1.793)

VARIABLES
Log COVID-19
Stringency index
Vaccination
COVID19
Constant

-0.001***
(0.001)
2.139***
(0.668)

27.50***
(7.184)

5,127
0.004
859

1,632
0.038
859

Observations
R-squared
Number of company code
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Column 1 of table 27 studies the effect of the interaction between COVID-19 cases and
stringency index, COVID-19 deaths and stringency index and the first lag of stock returns. The
results indicate that the two interaction variables and the first lag of stock returns are significant at
1 percent. The sign of the interaction string of COVID*stringency is negative meaning that the
governments' policies were not strong enough to countereffect the negative effect of COVID-19
cases on the stock returns. Moreover, the sign of the interaction string of Death*Stringency is
positive meaning that the governments' policies were strong to countereffect the negative effects
of COVID-19 deaths on stock returns. The R-squared of the model is 0.142 which signifies that
the changes in COVID*stringency, death*stringency and first lag of stock returns explain 14.2
percent of the changes in stock returns.
Column 2 studies the effect of the interaction between COVID*Stringency,
COVID*Vaccine and first lag of stock returns. The results demonstrate that COVID*Stringency
interaction string is negative and significant at 10 percent, implying that the government policies
were not strong enough to countereffect the negative effects of COVID-19 deaths on stock returns.
However, the COVID*Vaccine interaction string is positive at 10 percent, implying that the

positive effect of the vaccines was able to countereffect the negative effect of COVID-19 cases.
The R-squared of the model is 0.674 which means that the changes in COVID*Stringency,
COVID*Vaccine and first lag of stock returns explain 67.4 percent of the changes in the stock
returns. Firm-specific variables could not be embedded in the model due to the problem of missing
observations.
Table 17: The effect of interaction variables and first lag of stock returns on stock returns
VARIABLES
COVID*Stringency
Death*Stringency
First lag returns

(1)
return

(2)
return

-0.003***
(0.001)
0.001***
(0.001)
-0.379***
(0.015)

-0.002*
(0.001)

COVID*Vaccine
Constant

Observations
R-squared
Number of company code

-0.409
(0.578)
5,046
0.142
852
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-0.848***
(0.022)
0.181*
(0.093)
1.135
(0.757)
1,622
0.674
852

5.2 Regressions by firm-specific variables
In this section, the researcher will run regressions based on firm-specific variables such as
liquidity, leverage, total capital, total employees, and date of incorporation. It is worth noting that
these variables will be included in the if statements and that the regressions will be simple
regression since employees and date of incorporation have missing observations. As for liquidity,
leverage and total capital, they are not significant when included in the same model with COVID19 related variables.
Using the if statements, I ran a simple regression that is shown on table 21 whereby I
controlled for firms with liquidity >2.56 and leverage <13.52. The table below summarizes
percentiles of liquidity and leverage whereby column 1 of table 21 is based on.

Table 18: Liquidity and leverage percentiles

To categorize firms based on their size, the researcher will use two proxies of company
size which are the total capital and total employees. However, the researcher cannot use them
simultaneously because there is a high correlation between these two variables. Similar to the case
of liquidity and leverage, the researcher ran the regression in table 21 based on percentiles to see
the effect of COVID-19 on firms. The table below summarizes the percentiles for the total capital
and total employees. The researcher will run the regression based on the 50th percentile of total
capital which is 132,765 as to differentiate as to only include the higher 50% and test for the effect
of COVID-19 on stock returns for firms with total capital higher than 132,765. As for the
employees, the researcher will test for firms that are greater than the 90th percentile, meaning their
number of employees is greater than 6,947. The reason that that the researcher chose this number
is that this is a large number of employees and can signify that the firm is labor-intensive or uses
a large number of employees to offer their services. The table below summarizes the total capital
and employees in terms of percentiles

Table 19: Total capital and employees by percentiles

To measure company age, the researcher used the date of incorporation as a proxy variable
to demonstrate whether firms who are incorporated recently, meaning after 2005 which is the 90th
percentile, are resilient to the pandemic. The table below demonstrates the percentiles for the date
of incorporation.

Table 20: Date of incorporation percentiles

The regressions of table 21 demonstrate the effect of COVID-19 in its original form on the
firm-specific variables. Column 1 shows the effect of COVID-19 on returns of firms with liquidity
higher than 75th percentile and leverage lower than 25th percentile 2 which is approximately -0.001
at 1 percent significance level. This result shows that even firms with more cash and lower debt
exhibited negative returns.
Column 2 studies the effect of COVID-19 on stock returns for firms with total capital
greater than 132,765 that are classified in this study as firms that are capital intensive or hold more
capital. The results indicate that COVID-19 effect on stock returns is approximately -0.001 at 1
percent significance level.
Column 3 studies the effect of COVID-19 on stock returns for firms with employees more
than 6947 individuals which are classified in this study as firms that are labor intensive or have
more labor. This number is the 90th percentile of total employees. The results indicate that COVID19 affects stock returns by -0.001 at 1 percent significance level for firms that have more than 6947
employees.
Finally, column 4 studies the effect of COVID-19 on stock returns of firms that are founded
after year 2005. I chose 2005 because it is the 90th percentile and because these are firms that are
founded either right before the global financial crisis or after, implying that these firms have
experienced either the global financial crisis, the Arab Spring or both along with COVID-19. The
results indicate that firms founded after 2005 exhibited negative returns of approximately 0.001
when their returns are regressed on COVID-19.

Table 21: The effect of COVID-19 on stock returns accounting for firm-specific variables
VARIABLES

COVID19
Constant
Observations
R-squared
Number of company code

(1)
Return of
firms with
high liquidity
and low
leverage

(2)
Return of
firms in the
higher 50th
percentile of
total capital

(3)
Return of firms
with number of
employees
greater than
6947

(4)
Return of
firms
founded after
2005

-0.001***
(0.001)
0.125
(0.260)

-0.001***
(0.001)
0.836***
(0.190)

-0.001***
(0.001)
0.475**
(0.204)

-0.001*
(0.001)
0.771**
(0.314)

4,183
0.003
859

3,031
0.001
859

392
3,593
0.061
0.006
100
829
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

5.3 Regressions by industry
In this section, the researcher conducted regressions by sector, whereby the researcher
studied the effect of COVID-19 on each of the 15 industries that are mentioned in table 2.
Additionally, the researcher embedded in the model the interaction variable of deaths*stringency.
Furthermore, the researcher used the first lag of stock returns. The researcher could not use the
vaccination rates due to the reduction of sample size that would occur.
The results of the regressions in table 32 indicate that firms operating in financial services,
energy power and utilities, tourism, healthcare and pharmaceuticals, chemicals and insurance
exhibited negative returns when their stock returns were regressed on the COVID-19 reported
cases. The magnitude of their COVID-19 coefficient is approximately 0.001 and is significant at
1 percent for all of them except for energy, power and utilities which is significant at 5 percent.
As for the interaction string between COVID-19 deaths and stringency, it is positive, implying that
the government policies were strong enough to countereffect the negative effect of COVID-19
deaths on stock returns of these five industries. The first lag of stock returns is significant for all
of the sectors except for the healthcare and pharmaceuticals.

Table 22: The effect of COVID-19, interaction string between COVID-19 deaths and stringency,
and first lag of returns on the returns of the financial services, energy, power and utilities, tourism,
healthcare and pharmaceuticals, and chemicals.
VARIABLES

COVID19
Death*Stringency
First lag returns
Constant

Observations
R-squared
Number of company
code

(1)
Financial
services
return

(2)
Energy,
power &
utilities
return

(3)
Tourism
return

(4)
Healthcare &
Pharmaceuticals
return

(5)
Chemicals
return

-0.001***
(0.001)
0.001***
(0.001)
-0.698***
(0.0281)
-2.490***
(0.136)

-0.001**
(0.001)
0.001***
(0.001)
-0.491***
(0.0399)
-1.449**
(0.657)

-0.001***
(0.001)
0.001***
(0.001)
-0.506***
(0.108)
-1.315***
(0.276)

-0.001***
(0.001)
0.001***
(0.001)
-0.0245
(0.0308)
-0.525
(0.403)

-0.001***
(0.001)
0.001***
(0.001)
-0.312***
(0.0334)
-3.044***
(0.424)

936
0.464
157

301
0.405
51

237
0.171
40

162
0.165
27

204
0.487
34

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
The results of the regressions in table 32 indicate that firms operating in financial services,
energy power and utilities, tourism, healthcare and pharmaceuticals, chemicals and insurance
exhibited negative returns when their stock returns were regressed on the COVID-19 reported
cases. The magnitude of their COVID-19 coefficient is approximately 0.001 and is significant at
1 percent for all of them except for energy, power and utilities which is significant at 5 percent.
As for the interaction string between COVID-19 deaths and stringency, it is positive, implying that
the government policies were strong enough to countereffect the negative effect of COVID-19
deaths on stock returns of these five industries. The first lag of stock returns is significant for all
of the sectors except for the healthcare and pharmaceuticals.

Table 23: The effect of COVID-19, stringency index, first lag of returns on the returns of the
chemicals, logistics, real estate, textiles, apparel and luxury goods, and construction and machinery
sectors
VARIABLES

COVID19
Death*Stringency
First lag returns
Constant
Observations
R-squared
Number of company
code

(1)
Multiutilities
return

(2)
Logistics
return

(3)
Construction
&
Machinery
return

(4)
Textiles,
apparel &
luxury
return

(5)
Insurance
return

-0.001***
(0.001)
0.001***
(0.001)
-0.632***
(0.195)
-1.909***
(0.413)

-0.001***
(0.001)
0.001***
(0.001)
-0.949***
(0.0856)
-1.520***
(0.568)

-0.001***
(0.001)
0.001***
(0.001)
-0.458***
(0.0552)
-1.579***
(0.465)

-0.001***
(0.001)
0.001***
(0.001)
-0.175**
(0.0684)
-0.710
(1.016)

-0.001***
(0.001)
0.001***
(0.001)
-0.0112
(0.0424)
0.0923
(0.642)

132
0.152
22

196
0.460
33

514
0.191
86

180
0.101
30

535
0.065
90

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
As for the firms operating in the I.T. and telecommunication, infrastructure, metals, and
mining, and food and beverage, there is no significant effect of COVID-19 or government policies
on their stock returns. Although the researcher expected the returns of firms in the I.T. &
telecommunication industry to be positive due to the shift to remote working and the demand of
software and internet packages, the results indicate that COVID-19 does not have a significant
effect on its stock returns.

5.4 Regressions by country
In this section, the researcher conducted regressions by country, whereby the researcher
studied the effect of the interaction variable of COVID-19 deaths and stringency index and the
interaction variable of COVID-19 cases and stringency index. Furthermore, the researcher used
the first lag of stock returns. The main reason why this section is part of the study is to assess the
effectiveness of government policies in its ability to countereffect the negative effects caused by
COVID-19 cases and COVID-19 deaths on stock returns for each country. The researcher did not
include Bahrain or Tunisia because the results were insignificant; however, the researcher included
Egypt, Morocco, Qatar, Oman, Saudi Arabia, and UAE. The results indicate that the governments'
policies were strong enough to countereffect the negative effect of COVID-19 deaths on the stock
returns at 1 percent significance level. However, the COVID-19 effect was stronger than the
government policies effect on stock returns for all the countries at different significance levels
except for Egypt, whereby the coefficient turned out to be insignificant. This implies that the
governments' policies for each of the six countries were able to successfully countereffect the
negative effect of COVID-19 deaths on stock returns but were not able to countereffect the
negative effect of COVID-19 cases on stock returns with an exception for Egypt whose coefficient
turned out to be insignificant. The R-squared is high in most of the models due to the incorporation
of the first lag of returns which explains an adequate portion of the changes that happen to the
stock returns.

Table 24: The effect of the interaction string between COVID-19 deaths and stringency, and the
interaction string between COVID-19 cases and stringency, and the first lag of stock returns on
the returns of Egypt, Morocco, Qatar, Oman, Saudi Arabia, and UAE
VARIABLES

COVID*Stringency
Death*Stringency
First lag return
Constant

Observations
R-squared
Number of company
code

(1)
Egypt
return

(2)
Morocco
return

(3)
Oman
return

(4)
Qatar
return

-0.001
(0.0004)
0.001***
(0.001)
-0.404***
(0.0162)
-1.619***
(0.334)

-0.066***
(0.0152)
0.001***
(0.001)
-0.412***
(0.0535)
34.04***
(10.22)

-0.001*
(0.001)
0.001***
(0.001)
-0.808***
(0.0184)
-2.110***
(0.0454)

-0.001**
(0.0001)
0.001***
(0.001)
-0.433***
(0.0595)
-1.284***
(0.113)

1,092
0.419
182

426
0.249
72

655
0.784
110

272
0.340
46

(5)
Saudi
Arabia
return

(6)
UAE
return

-0.009***
-0.001*
(0.0015)
(0.001)
0.001*** 0.001***
(0.001)
(0.001)
-0.597*** 0.0629***
(0.0548)
(0.0124)
4.605*** -0.703***
(1.212)
(0.207)
1,119
0.261
191

757
0.085
129

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Section 6: Policy recommendations
Similar to the literature, COVID-19 affects stock returns negatively. Stringency index in
its original forms negatively affects the stock market returns, similar to the findings of (Mazur et
al. 2021) and (Scherf et al. 2021). Although this study covers eight countries, their stock returns
responded negatively to the government policies. The two interaction strings for the stringency
index used were COVID*Stringency and COVID-19 deaths*Stringency to estimate the
effectiveness of government policies to countereffect the negative effects of COVID-19 and
COVID-19 deaths on stock returns. From the beginning of the pandemic to Q2 2021, Bahrain's
average stringency is 64, Egypt 63, Morocco 74, Oman 76, Qatar 70, Saudi Arabia 63, Tunisia 56,
UAE 62. This implies that the eight countries in the sample had a stringency index higher than 50.
Although their stringencies differ, their range is between 56 to 76. Egypt, Morocco, Qatar, Oman,
Saudi Arabia, and UAE's government policies were strong enough to countereffect the negative

effects of COVID-19 deaths on stock returns. However, their efforts to countereffect the negative
effects of COVID-19 cases were unsuccessful, especially for Egypt, which was insignificant.
Countries should then maintain the same level of stringency to contain the negative effects of
COVID-19 deaths. However, no one can deem that stricter government policies would
countereffect the negative effects of COVID-19 cases on the stock market because none of the
countries in the sample was able to countereffect the negative effects of COVID-19 cases on the
stock market by implementing its current stringencies.
As mentioned, this study is the first to include the effect of vaccinations on stock returns, and
vaccination rates positively affect stock returns of listed firms in the MENA region. An interaction
string was created between COVID-19 cases and vaccination rates. The result is positive, implying
that the positive effect of vaccination rates on the stock returns was able to countereffect the
negative effect of COVID-19 cases on stock returns. Additionally, vaccination rates tend to
positively affect stock returns with a magnitude higher than the coefficients of COVID-19 cases
or stringency index. Therefore, countries should vaccinate more people to boost the returns of the
stock markets in the region.
The results of this study call the policymakers also to have long-term strategies. For example, it is
essential to raise global awareness about any potential crisis through consistent channels between
the government and the population. The dominance of illiterate and low quality of education can
be a critical challenge during these periods (Ayad & Abdelaziz, 2018). It is also vital to deepen
the strength of investment from the productive and innovative firms that can be key players through
their research in the market during the crisis (Montout & Sami, 2016; Sami & El Bedawy, 2019).
These previous strategies are critically important, especially in the Egyptian case (Said et al,. 2018;
Said et al., 2019).
Section 7: Conclusion
This paper uses a quantitative approach to estimate the empirical results of COVID-19,
stringency index, and vaccination rates on Bahrain, Egypt, Morocco, Oman, Qatar, Saudi Arabia,
Tunisia, and UAE stock returns. These countries have been chosen based on convenience, whereby
the researcher had disregarded countries with political conflicts and instability. Furthermore, I did
not include Jordan and Kuwait for the sake of the research time. The data were compiled quarterly
from Q1 2006 to Q2 2021. The reason the researcher went far back to 2006 is to have historical
data on the firms for 15 years back and include figures before the Arab Spring and the global

financial crisis. COVID-19 cases appeared in the MENA region only starting from Q1 2020 and
were accompanied by government policies to combat the spread of COVID-19. This study referred
to these government policies as stringency index, which the University of Oxford tracked.
Furthermore, countries began vaccinating their populations in Q1 2021.
Additionally, the researcher included firm-specific variables such as liquidity and leverage, total
capital, employees, and incorporation date. Total capital and employees were used as proxies for
company size and for whether the firm is capital intensive or not, while the date of incorporation
was used as a proxy for company age. Additionally, the researcher created interaction strings
between COVID-19 cases and stringency index, COVID-19 cases and vaccines, COVID-19 deaths
and stringency index, and COVID-19 deaths and vaccines.
The researcher ran a Hausmann test to determine whether these variables affect the stock
returns to determine whether a fixed effect method or a random effect method is more appropriate
to my panel data. The P-value was significant, and hence the researcher used a fixed-effect method.
Moreover, the researcher used a Chow test to test whether a structural change existed pre-COVID
versus during COVID-19, and the p-value was significant. Hence, the researcher used a fixedeffect model. The study results indicate that COVID-19 cases and stringency index negatively
affect the stock returns of listed firms in the MENA region. Moreover, vaccination rates positively
affect stock returns by a higher magnitude than that of COVID-19 cases or stringency index. Firmspecific variables such as liquidity, leverage, total capital, total employees, and date of
incorporation play a role in the returns of listed firms in the MENA region when the returns are
regressed on the number of COVID-19 reported cases.
Furthermore, COVID-19 had a negative effect on stock returns of firms operating in the
financial services, energy, power and utilities, tourism, healthcare and pharmaceuticals, chemicals,
multi-utilities, logistics, construction and machinery, textiles, apparel and luxury goods, and
insurance industries. Furthermore, government policies could countereffect the negative effect of
COVID-19 deaths on stock returns for each of the ten industries. However, COVID-19 did not
significantly affect firms in the food and beverage industry, I.T. and telecommunication,
infrastructure, metals and mining, and real estate industry.
As for the countries' analyses, the COVID-19 effect on the stock returns was greater than
the government policies' effect on stock returns for Morocco, Oman, Qatar, Saudi Arabia, and
UAE at different significance levels. Furthermore, the governments' policies for these five

countries and Egypt could countereffect the negative effect of COVID-19 deaths on stock returns.
It is not guaranteed that stricter government policies would countereffect the negative effects of
COVID-19 cases on the stock market because none of the countries in the sample could
countereffect the adverse effects of COVID-19 cases on the stock market by implementing its
current stringencies. However, maintaining the levels of stringency in the region would still offset
the negative effects of COVID-19 deaths on stock returns.
Vaccination rates positively affect stock returns with a magnitude higher than the
coefficients of COVID-19 cases or stringency index. The string variable between COVID-19 cases
and vaccination rates is positive, implying that the positive effect of vaccination rates on the stock
returns was able to countereffect the negative effect of COVID-19 cases on stock returns. It is
recommended that countries vaccinate their populations to have positive stock returns to boost the
region's economy.
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